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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The advance way presumption equipment carry out having the third advance way presumption 
means compute the third curve data shown in the advance way of the aforementioned self-vehicles by 
carrying out the equalization processing of the first curve data computed with the advance way 
presumption means of the above first in advance way presumption equipment and the second curve data 
which were computed with the advance way presumption means of the above second which are 
characterized by to provide the following as the feature A body detection means to detect the body 
which exists ahead of self-vehicles The first advance way presumption means which computes the first 
curve data in which the advance way of the aforementioned self-vehicles is shown based on the steering 
steering angle or yaw rate detected by yaw rate detection means to detect the yaw rate of a steering angle 
detection means to detect the steering steering angle of self- vehicles, or self-vehicles A relative-velocity 
calculation means to compute relative velocity with the body detected with the aforementioned body 
detection means A halt body judgment means judge whether the aforementioned body is a halt body 
based on the aforementioned relative velocity computed by this relative-velocity calculation means, and 
the second advance way presumption means computed in the second curve data in which the advance 
way of the aforementioned self-vehicles is shown based on this halt body when the aforementioned body 
is judged to be a halt body by this halt body judgment means 

[Claim 2] The equalization processing by the advance way presumption means of the above third is 
advance way presumption equipment according to claim 1 characterized by making weighting of the 
aforementioned second curve data small while enlarging weighting of the aforementioned first curve 
data, when the distance between the aforementioned self-vehicles and the aforementioned body is near. 
[Claim 3] The equalization processing by the advance way presumption means of the above third is 
advance way presumption equipment according to claim 1 or 2 characterized by enlarging weighting of 
the aforementioned second curve data while making weighting of the aforementioned first curve data 
small, when the distance between the aforementioned self- vehicles and the aforementioned body is far. 
[Claim 4] It is the record medium which recorded the program for computing the curve data in which the 
advance way of self-vehicles is shown by computer. This program makes the first curve data compute 
by the steering signal or the yaw rate signal. The record medium which recorded the advance way 
presumption program characterized by making the second curve data compute from the signal 
equivalent to a halt body, and making the third curve data in which the advance way of self- vehicles is 
shown by carrying out equalization processing of this first curve data and the second curve data 
compute. 

[Claim 5] Precedence vehicle recognition equipment characterized by providing the following. Advance 
way presumption equipment which is a publication any [ a claim 1 or ] of 3 they are The aforementioned 
third curve data computed based on the advance way presumption means of the above third A self-lane 
probability calculation means to search for the probability the aforementioned body is on the same lane 
as self-vehicles based on the relative position to the aforementioned self-vehicles of the aforementioned 
body detected by the aforementioned body detection means A precedence vehicle recognition means to 
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recognize the aforementioned body which exists ahead of self-vehicles as a precedence vehicle based on 
the probability searched for by this self-lane probability calculation means 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the advance way presumption 
equipment which computes the curve data in which the advance way of self-vehicles is shown from a 
steering steering angle or a halt body, and the precedence vehicles recognition equipment which 
recognizes the precedence vehicles which run the front of self- vehicles based on the presumed curve 
data. 
[0002] 

[Description of the Prior Art] What is indicated by JP,8- 132997, A is known as advance way 
presumption equipment which presumes the advance way conventionally expected that self- vehicles will 
run from now on. 

[0003] When it is judged that two or more halt bodies, such as a reflector, exist, or it computed the curve 
radius of the advance way of self- vehicles from this halt body and halt bodies, such as a reflector, did 
not exist, when it judged that few halt bodies are, this technology computes the curve radius of the 
advance way of self- vehicles from the steering steering angle of self-vehicles, and surely computes a 
curve radius from one of information. 
[0004] 

[Problem(s) to be Solved by the Invention] Although the precision of the curve radius which a steady 
error does not arise and is computed is good, by the time a halt body runs by the situation steer a 
steering greatly like when change of the curve radius of the advance way of self-vehicles is sudden, it 
appears as information and time will become the value of the right curve radius for this reason when 
searching for the curve radius of the advance way of self-vehicles from a halt body here, time takes and 
responsibility is bad. 

[0005] On the other hand, although it is rapid response when searching for a curve radius from the 
steering angle or yaw rate of a steering, since the zero of a steering steering angle or a yaw rate changes 
with the cant situations of a passage etc., in case it searches for a curve radius, it will produce a steady 
error. 

[0006] Therefore, when searching for a curve radius at either a halt body, a steering or a yaw rate, there 
is a problem that responsibility will be bad or a steady error will arise according to a run situation. 
[0007] Then, this invention is made in view of the above-mentioned trouble, and aims at offering the 
good advance way presumption equipment of responsibility, precedence vehicle recognition equipment, 
and a record medium comparatively also in the situation of steering a steering with a comparatively 
sufficient precision greatly in a sudden curve etc. also in the usual run state. 
[0008] 

[Means for Solving the Problem] According to invention according to claim 1 accomplished in order to 
attain the above-mentioned purpose, the third curve data are computed by performing equalization 
processing for the first curve data computed by the first advance way presumption means and the second 
curve data computed by the second advance way presumption means with the third advance way 
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presumption means. 

[0009] Although time will be taken in the situation of performing steering steering greatly in this result, 
for example, a sudden curve etc., before the second curve data computed only with the second advance 
way presumption means serve as a value of true curve data, responsibility can be raised by performing 
the first curve data and equalization processing which are computed by the first advance way 
presumption means. 

[0010] On the other hand, since a steady error arises from a gap of the zero of a steering steering angle 
etc. to the curve data computed when computing curve data from the first advance way presumption 
means in the usual run state, a steady error can be lessened by performing the curve data and 
equalization processing which are computed from the second advance way presumption means. 
[001 1] Therefore, according to this invention, it becomes possible to compute the curve data of rapid 
response self- vehicles also in a usual run state and a usual sudden curve situation that there are 
comparatively few errors. 

[0012] Moreover, according to invention according to claim 2, when the distance of self-vehicles and a 
body is near, while enlarging weighting of the first curve data, weighting of the second curve data is 
made small. 

[0013] Consequently, since the third curve data can be computed with sufficient responsibility by 
enlarging weighting of the first curve data although the body needs to judge whether it is a precedence 
vehicle to the inside of a short time when the distance of self-vehicles and a front body is near, there is 
little delay of judgment of a precedence vehicle and it ends. 

[0014] Furthermore, according to invention according to claim 3, when the distance of self-vehicles and 
a body is far, while making weighting of the first curve data small, weighting of the second curve data is 
enlarged. 

[0015] Consequently, since precision of a high curve radius is desired in order for the body to judge with 
a precision sufficient whether it is a precedence vehicle when the distance of self- vehicles and a front 
body is far, it becomes computable [ the third curve data with a small steady error ] by enlarging 
weighting of the second curve data. 

[0016] With furthermore, the record medium which recorded the program for computing the curve data 
in which the advance way of self- vehicles is shown by computer according to invention according to 
claim 4 Make the first curve data compute by the steering signal or the yaw rate signal, the second curve 
data are made to compute from the signal equivalent to a halt body, and the third curve data in which the 
advance way of self- vehicles is shown are made to compute by carrying out equalization processing of 
this first curve data and the second curve data. 

[0017] Although time will be taken in the situation of performing steering steering greatly in this result, 
for example, a sudden curve etc., before the second curve data computed only with the second advance 
way presumption means serve as a value of true curve data, responsibility can be raised by performing 
the first curve data and equalization processing which are computed by the first advance way 
presumption means. 

[0018] It can have the system which starts the third advance way presumption means by computer as a 
program started for example, by the computer side. It can record on the record medium in which 
computer readouts, such as the case of such a program, for example, a floppy (registered trademark) 
disk, a magneto-optic disk, CD-ROM, and a DVD-ROM hard disk, are possible, and can use by loading 
to a computer and starting if needed. In addition, the aforementioned program is recorded by using ROM 
and backup RAM as the record medium in which a computer readout is possible, and this ROM or 
Backup RAM may be incorporated and used for a computer. 

[0019] Moreover, the advance way of self-vehicles is presumed with advance way presumption 
equipment like invention according to claim 5. Detect the objective relative position to self-vehicles 
with a relative-position detection means, and the probability a body is on the same lane as self-vehicles 
based on the third curve data computed with the third advance way presumption means and an objective 
relative position is searched for. The body which exists ahead of self-vehicles based on the self-lane 
probability computed with the precedence vehicle recognition means can also be recognized as a 
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precedence vehicle. 
[0020] 

[Embodiments of the Invention] Next, the operation gestalt of this invention is explained using a 
drawing. 

[0021] [Gestalt of the first operation] drawing 1 shows the system configuration view of the distance- 
between- two-cars control unit with which the advance way presumption equipment of this invention and 
precedence automobile inspection appearance equipment were applied. 

[0022] First, the system configuration view of this operation gestalt is explained using drawing 1 . 
[0023] The distance-between-two-cars control unit 1 was constituted centering on the computer 2, and is 
equipped with distance and the angle measuring instrument 4, the vehicle speed sensor 22, the steering 
sensor 24, the yaw rate sensor 26, the cruise-control switch 28, the Bure-key switch 30, the throttle 
opening sensor 32, the amount setter 34 of alarm tones, the alarm sensitivity setter 36, an electric power 
switch 38, the sensor unusual drop 40, the distance drop 42, the brake actuator 44, the throttle actuator 
46, the automatic-transmission controller 48, and the alarm tone 

[0024] The computer 2 is equipped with an input/output interface (I/O) and various kinds of drive 
circuits, or the detector. Since these hard composition is common, detailed explanation is omitted. 
Moreover, it has an electric power switch 38, a power supply is supplied by the ON operation, and a 
computer 2 starts predetermined processing. In addition, the computer 2 is performing fixed-speed run 
control which maintains the vehicle speed at setting speed, when the precedence vehicle is not chosen 
with the distance-between-two-cars control stated with this operation gestalt. 

[0025] Here, they are relative velocity with a front body, distance, and equipment that also detects the 
position coordinate further based on time until it catches the reflected light by distance and the angle 
operation part 54 while distance and the angle measuring instrument 4 are equipped with the transceiver 
section 52, and distance and angle operation part 54, carries out the scan of the laser beam to the 
vehicles front, and outputs it to it in the range of a predetermined angle from the transceiver section 52 
and detects the reflected light. Since such equipment is what is known well, detailed explanation is 
omitted. 

[0026] In addition, although a laser beam is used, you may use electric waves, ultrasonic waves, etc., 
such as a millimeter wave, for others. 

[0027] The vehicle speed sensor 22 is a sensor which detects the signal corresponding to the rotational 
speed of a wheel. 

[0028] The steering sensor 24 detects the amount of change of the steering angle of a handle, and can 
detect the relative steering angle theta (Rad) from the value. Therefore, when an electric power switch 
38 is turned on, "0" is set to the steering angle storing address on memory, and the relative steering 
angle theta is determined by the addition of the amount of change of the steering angle detected 
henceforth. 

[0029] The yaw rate sensor 26 is a sensor which detects the change speed (yaw rate) omega 8 (Rad/sec) 
of the vehicles angle of rotation (yaw angle) of the circumference of the vertical axis which passes along 
the vehicles center of gravity. 

[0030] When the cruise-control switch 28 turns this on, while fixed-speed run control is started, 
distance-between-two-cars control processing is also performed within the fixed-speed run control. The 
distance between two cars approaches at this time, and an alarm tone is sounded with the alarm tone 
generator 50 when a computer 2 judges that there is risk of a precedence vehicle and a collision. This 
alarm tone can adjust volume by the amount setter 34 of alarm tones, and can adjust the sensitivity of an 
alarm tone by the alarm sensitivity setter 36. 

[0031] The Bure-key switch 30 detects treading in with the brake of a driver. Moreover, if the brake 
actuator 44 is required for risk aversion, it will operate with directions of a computer 2 and will adjust 
the brake pressure force. 

[0032] The throttle opening sensor 32 detects the opening of the throttle valve of an internal combustion 
engine. 

[0033] And according to the obtained detection result, the throttle actuator 46 operates with directions of 
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a computer 2, regulation of the opening of a throttle valve is performed, and an engine output is 
adjusted. 

[0034] The sensor unusual drop 40 displays the abnormalities of distance and the angle measuring 
instrument 4. Moreover, the distance drop 42 expresses the distance between two cars with the 
precedence vehicle chosen by the processing later mentioned based on the measurement result of 
distance and the angle measuring instrument 4. 

[0035] With the directions from a computer 2, the automatic-transmission controller 48 chooses the 
required gear position of an automatic transmission, when controlling the speed of a self-vehicle. 
[0036] Next, the block diagram in a computer 2 is explained. 

[0037] The data of the distance outputted from the distance and the angle operation part 54 of distance 
and the angle measuring instrument 4 and an angle are changed into XZ rectangular coordinates 
centering on a self- vehicle from a polar coordinate by the object-recognition section 8. Moreover, the 
signal according to the rotational speed of the wheel detected from the vehicle speed sensor 22 is 
changed into a vehicle speed signal by the vehicle speed operation part 10, and the recognition 
classification of an objective center position coordinate (X0, Z0), the body width of face W, relative 
velocity (VX0, VZ0), and a body is called for in the object-recognition section 8 by the degree of self- 
vehicle speed, and changed XZ rectangular coordinates. This recognition classification expresses the 
kind of thing recognized to be what the body recognized to be a move object, or a halt object. 
[0038] In addition, X0 of the center position coordinate (X0, Z0) of a body here expresses the position 
of the body of the cross direction on the basis of self- vehicles, and Z0 expresses the position of the body 
of the travelling direction of the vehicles on the basis of self- vehicles. 

[0039] Moreover, based on the signal from the steering sensor 24, the steering angle theta is searched for 
by the steering angle operation part 12. Furthermore, based on the signal from the yaw rate sensor 26, 
the yaw rate omega calculates by the yaw rate operation part 14. 

[0040] And the yaw rate omega from the steering angle theta and the yaw rate operation part 14 from the 
vehicle speed from the vehicle speed operation part 10 and the steering angle operation part 12 is 
inputted into the curve radius calculation section 16 which computes the curve radius R which makes 
the curve data of the advance way of self- vehicles, and the first curve radius Rl (it corresponds to the 
first curve data of this invention) is computed in it based on the vehicle speed, the steering angle theta, 
or the yaw rate omega. Moreover, when the object-recognition section 8 judges it as a halt body, the 
second curve radius R2 (it corresponds to the second curve data of this invention) is computed from this 
halt body. 

[0041] And the third curve radius R3 (it corresponds to the third curve data of this invention) is 
computed by carrying out equalization processing of the first curve radius Rl and the second curve 
radius R2. In addition, the detail of equalization processing of the third curve radius R3 is mentioned 
later. 

[0042] Next, in the self-lane probability calculation section 17, the self-lane probability Pn of a 
precedence vehicle is computed based on the recognition classification of the center position coordinate 
(X0, Z0) of the body called for in the third curve radius R3 and object-recognition section 8, the body 
width of face W, relative velocity (VX0, VZ0), and a body. 

[0043] And in the precedence vehicle judging section 18, a precedence vehicle is specified based on the 
recognition classification of the third curve radius R3, the self-lane probability Pn, a center position 
coordinate (X0, Z0), the body width of face W0, relative velocity (VX0, VZ0), and a body. 
[0044] It is based on the established state of the distance Z0 with this precedence vehicle, the relative 
velocity VZ0 of travelling direction, and the cruise-control switch 28, and the treading- in state of the 
Bure-key switch 30. While outputting the signal for adjusting the distance between two cars with a 
precedence vehicle to the brake actuator 44, the throttle actuator 46, and the automatic-transmission 
controller 48 by the control section 20 and outputting a status signal required for the distance drop 42 
When required, by outputting an alarm signal to the alarm tone generator 50, the driver is notified of the 
situation. 

[0045] Here, in the precedence vehicle judging section 18, although the relative velocity VX0 of the 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 12/12/2003 



Page 5 of 8 



cross direction and the relative velocity VZO of travelling direction are needed since a precedence 
vehicle is specified, since only the relative velocity VZO of travelling direction is used on the occasion 
of distance-between- two-cars control, only the relative velocity VZO of travelling direction is 
transmitted to a control section 20. In addition, distance and the angle measuring instrument 4 
correspond to the body detection means of this invention. Moreover, the object-recognition section 8 
corresponds to the relative-velocity calculation means of this invention. 

[0046] Next, in the distance-between-two-cars control unit 1 constituted as mentioned above, the detail 
of processing is explained using the flowchart of drawing 2 until it judges the precedence vehicle which 
a computer 2 performs. 

[0047] In addition, this processing is performed repeatedly every 0.1s. 

[0048] First, in Step 100, the measurement data of the distance and the angle by distance and the angle 
measuring instrument 4 are read. 

[0049] Next, recognition processing of a front obstruction is made at Step 200. This front obstruction 
recognition processing changes into a rectangular coordinate system the measurement data of distance 
and an angle read from distance and the angle measuring instrument 4 from a spherical coordinate 
system, and the center position coordinate (X0, Z0) of a front body, the body width of face W0, relative 
velocity (VX0, VZO), and an objective recognition classification are called for based on the 
measurement data after conversion. The relative velocity (VX0, VZO) of this body is computed based on 
a time change of an objective center position. Recognition classification can be recognized to be a move 
object, when an objective relative position is hardly moving, although for example, the self-vehicle is 
running. Moreover, the body which keeps away gradually can also be recognized to be a move object. 
On the other hand, when an objective relative position approaches to a self- vehicle at the same speed 
(absolute value) as the degree of self- vehicle speed, it can be recognized as a halt object. The other 
thing, for example, the body with which time to the extent that it can recognize has not passed after 
appearing, is recognized as an unknown object. 

[0050] At continuing Step 300, the first curve radius Rl is computed based on the yaw rate omega 
obtained from the steering steering angle theta acquired from the steering sensor 24, or the yaw rate 
sensor 26. Here, the first curve radius Rl shall be computed from the steering steering angle theta by 
using the following formulas 1 . 
[0051] 

[Equation 1] Rl= C/theta - here, C is a constant depending on the vehicle speed and a type of a car, and 
is beforehand memorized for every type of a car by the curve radius calculation section 16 in a computer 
2 by making the constant value for every vehicle speed into a map function Since it is generally known 
as a function which searches for a curve radius from the steering angle theta, this function C omits 
detailed explanation. In addition, the method of searching for the curve radius Rl from the yaw rate 
omega is computable by **(ing) the vehicle speed V at the yaw rate omega. 
[0052] And at continuing Step 400, it judges whether a halt body exists based on the recognition 
classification called for at Step 200. That is, when it is judged whether a halt body exists in the object- 
recognition section 8 and it is judged that a halt body does not exist, it shifts to Step 700. On the other 
hand, when it is judged that a halt body exists, it shifts to Step 500. 

[0053] In continuing Step 500, the second curve radius R2 is computed from a halt body in the curve 
radius calculation section 16. the center (X0, Z0) of a halt body as shown in drawing 3 here — a passage 
~ the relative-velocity vector 100 - a tangent vector — carrying out — a circle — asking . And the second 
curve radius R2 is computed by searching for the radius R of the circle. In fact, the following 
approximation calculations are carried out. 

[0054] | X|« -- if parabola approximation of the circle is carried out under the assumption |R| and 
|X|«|Z| — the center (X0, Z0) of a halt body — a passage - the X-axis - intersecting perpendicularly - 
a circle — an equation (here, it expresses as a function of X and Z) — [0055] 
[Equation 2] 

X=X0+ {(Z-Z0 )-(Z-Z0) /2R} 

It becomes. Moreover, it is [0056] from the objective relative-velocity vector 100 being a tangent vector 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



12/12/2003 



Page 6 of 8 



of a circle. 

[Equation 3] There is a relation of dX/dZ=VX0/VZ0. 

[0057] It is [0058] from this formula 2 and two formulas of a formula 3. 

[Equation 4] R2=(Z-Z0) xVXO/VZO and the radius R2 of a circle, i.e., a curve radius, can be found. 
[0059] Here, when two or more halt bodies exist, two or more second curve radii R2 searched for for 
every halt body are equalized. 

[0060] this equalization - every ~ suppose that the inverse number of the second curve radius R2 is 
averaged, and the inverse number of the average is searched for For example, the case where two halt 
bodies exist is considered. Here, the second curve radius of R2a and the halt body of another side is set 
to R2b for the second curve radius of one halt body, this time - equalization of a curve radius - a 
formula 5 -- like — each -- the average of the inverse number of curve radius R2a and R2b - taking - 
[0061] 

[Equation 5] It asks by taking the inverse number of the average like R2= [ 1/] (l/R2a+l/R2b)/2 and a 

formula 6. 

[0062] 

[Equation 6] R2=2xR2axR2b/(Rl +R2) 

At continuing Step 600, equalization with the first curve radius Rl computed from the steering steenng 
angle theta or the yaw rate omega and the second curve radius R2 computed from a halt body is 
performed, and the third curve radius R3 is searched for. Specifically, like equalization of the curve 
radius R2 when there are two or more above-mentioned halt bodies, the inverse number of the curve 
radius Rl and the curve radius R2 is averaged, and the curve radius R3 is computed by taking the 
inverse number of the average. 

[0063] In this way, if the curve radius R3 can be found, it will shift to Step 700, and self-lane probability 
instantaneous-value P' is computed about the body recognized at Step 200. In the self-lane probability 
Pn, the parameter to which a body expresses the probability which is the vehicles which are running the 
same lane as a self-vehicle is said here. And self-lane probability instantaneous-value P* means the value 
computed based on the instantaneous detection data. In this self-lane probability instantaneous-value P\ 
as shown in drawing 4 , the center position (X0, Z0) of all the bodies obtained by the processing (Step 
200) which recognizes a front body, and the objective breadth data W0 are changed into the position 
converted into the rectilinear-propagation way. That is, based on the third curve radius R3 obtained from 
Step 300 and Step 600, the center position coordinate (X0, Z0) of the body in a curve way is changed 
into the center position coordinate (XI, Zl) of a rectilinear-propagation way. Specifically, it asks by 
formula conversion as shown in the following formula 7. 
[0064] 

[Equation 7] XI <-X0 - (Z0xZ0/2R) 

Only the X coordinate is changed substantially Zl <-Z0Wl <-W0, i.e., here. 

[0065] In this way, it arranges on the self-lane probability map which shows the center position (XI, Zl) 
of the body changed and obtained on the straight-line way, and the body width-of-face data Wl to 
drawing 5 , and asks for self-lane probability instantaneous-value P' of each body, i.e., the probability 
which exists in a self-lane at the time. 

[0066] In drawing 5 , the X-axis is the cross direction of self-vehicles, and the Z-axis shows the 
travelling direction of self-vehicles. 

[0067] The field has separated here to Field a (self-lane probability instantaneous-value P' = 80%), Field 
b (self-lane probability instantaneous-value P* = 60%), Field c (self-lane probability instantaneous-value 
F = 30%), Field d (self-lane probability instantaneous-value P* = 100%), and the other field (self-lane 
probability instantaneous-value P' = 0%). A setup of this field is defined by survey. Especially the field 
d is a field set up by taking into consideration interruption of a just before [ a self-vehicle ]. The 
boundary line which divides Fields a, b, c, and d is computed with the following formula 8. 
[0068] 

[Equation 8] La:Xl=0.70+(l. 75-0.70) x(Zl/100) x (Zl/100) 
Lb:Xl=0.70+(3.50-0.70) x(Zl/100) x (Zl/100) 
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Lc:Xl=1.00+(5.00-1.00) x(Zl/100) x (Zl/100) 
Ld:Xl=1.50x(l-Zl/60) 

in addition -- a boundary line -- La - 1 - Lb - f -- Lc -- * - Ld - ' -- respectively -- boundary lines La, 
Lb, Lc, and Ld - the Z-axis — the target relation — it is . 

[0069] A segment (it is equivalent to the line 110 which has length called the width of face Wl of 
drawing 4 ) to the ** field d and at this time [ each body ] self-, when a center position (XI, Zl) exists in 
the ** field a lane probability instantaneous-value P'=100% self-, when a center position (XI, Zl) exists 
in the ** field b lane probability instantaneous-value P'=80% self— the time of a center position (XI, 
Zl) existing in the ** field c lane probability instantaneous-value P -60% - self— the time of not 
fulfilling the conditions of** ** to ** lane probability instantaneous-value P-30% - self™ it considers 
as lane probability instantaneous-value P'=0%, and self-lane probability instantaneous- value P' can be 
found 

[0070] Thus, when self-lane probability instantaneous-value P' is called for, it shifts to Step 800 and the 
self-lane probability Pn is searched for. Since the probability stabilized by wandering of a steering etc. is 
not acquired, this self-lane probability Pn is searched for for computing as probability including raw ** 
by performing the following filtering processings only at self-lane probability instantaneous-value P\ 
[0071] First, according to the following formula 9, filtering processing is performed to self-lane 
probability instantaneous-value P ! computed at Step 700. 
[0072] 

[Equation 9] Pn=Pn-lx alpha+P'x (1 -alpha) 

It is a parameter concerning [ Pn-1 concerning the last self-lane probability / alpha ] Distance Z here, for 
example, memorizes in the computer 2 as a map function like drawing 6 . In addition, initial value of the 
self-lane probability Pn is made into 0%. 

[0073] And if the self-lane probability Pn is computed, it will shift to Step 900, and the judgment of a 
precedence vehicle is performed. In 50% or more of body, Distance Z judges [ the self-lane probability 
Pn computed at Step 800 ] the minimum thing to be a precedence vehicle. And it controls, or according 
to an objective distance and objective relative velocity which were judged to be a precedence vehicle, 
when the risk of a collision is in a precedence vehicle, an alarm is sounded, so that between vehicles 
with a precedence vehicle may be kept constant, and processing is ended. 

[0074] In addition, the halt body judgment means of this invention corresponds to the object recognition 
in Step 200. Moreover, the first advance way presumption means corresponds to calculation of the curve 
radius Rl in Step 300. Furthermore, the second advance way presumption means corresponds to 
calculation of the curve radius R2 of Step 500. Moreover, the third advance way presumption means 
corresponds to equalization processing of Step 600. Furthermore, a self-lane probability calculation 
means corresponds to calculation of the self-lane probability Pn of Step S800. Moreover, a precedence 
vehicle recognition means corresponds to the precedence vehicle judging of Step S900. 
[0075] As mentioned above, according to the distance-between-two-cars control unit in this operation 
gestalt, it will have the following effects. 

[0076] That is, the third curve radius R3 is searched for by averaging the first curve radius Rl computed 
from the steering steering angle theta or the yaw rate omega, and the second curve radius R2 computed 
from a halt body. 

[0077] Consequently, although time will be taken before the first curve radius R2 computed with the 
second advance way presumption means becomes what has a high precision, when sudden steering 
steering is performed, responsibility can be raised by averaging with R2 computed by the first rapid 
response advance way presumption means. 

[0078] On the other hand, if it is going to compute the curve radius Rl only with the first advance way 
presumption means when presuming an advance way in the usual run state, since a steady error arises 
from a gap of the zero of the steering steering angle theta etc., it will become computable [ the third 
curve radius R3 with few errors ] by averaging with the second curve radius R2 which can be found 
from the second advance way presumption means, for example. 

[0079] Therefore, according to this invention, in the usual run state, it becomes computable [ the good 
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curve radius R3 of responsibility ] comparatively also in a sudden curve that there are comparatively few 
steady errors. 

[0080] [the second operation gestalt] the system configuration view of the second operation gestalt 
and the operation are the same as that of the first operation gestalt 

[0081] However, this operation gestalt has the feature in the equalization processing at the time of 
searching for the third curve radius R3. 

[0082] That is, when the distance to the body recognized at Step 200 is near, weighting of the first curve 
radius Rl which can be found from the steering steering angle theta or the yaw rate omega is enlarged, 
on the other hand, when the distance to a body is far, equalization processing which enlarged weighting 
of the second curve radius R2 which can be found from a halt body is performed, and the third curve 
radius R3 is searched for. Since this carries out equalization processing according to each of the body 
recognized at Step 200, it will have the third different curve radius R3 for every body. Specifically, it is 
[0083] which performs equalization processing using the following formulas 10. 
[Equation 10] 

1/R3=l/Rlxbeta+1/R2x (1-beta) here, as shown in drawing 7 , beta is changed according to an 
objective distance and memorized in the computer 2 as a map function 

[0084] Since the value of beta is large for a short distance as drawing 7 shows, in a formula 10, the ratio 
of the first curve radius Rl becomes computable [ the third big curve radius R3 ]. 

[0085] Moreover, since the value of beta is small at a long range, in a formula 10, the ratio of the second 
curve radius R2 becomes computable [ the third large curve radius R3 ]. 

[0086] As mentioned above, according to the advance way presumption equipment in this operation 
gestalt, it will have the following effects. 

[0087] That is, when the distance between self-vehicles etc. is near, weighting of the first curve radius 
Rl computed from the first advance way presumption means is enlarged, and on the other hand, when 
the distance between self-vehicles etc. is far, equalization processing is performed so that weighting of 
the second curve radius R2 computed from the second advance way presumption means may be 
enlarged. 

[0088] Consequently, since the third curve radius R3 can be computed with sufficient responsibility by 
enlarging weighting of the first curve radius Rl although the body needs to judge whether it is a 
precedence vehicle to the inside of a short time when the distance of self-vehicles and a front body is 
near, there is little delay of judgment of precedence vehicles and it ends. 

[0089] Moreover, since precision of a high curve radius is desired in order for the body to judge with a 
precision sufficient whether they are precedence vehicles when the distance of self- vehicles and a front 
body is far, it becomes computable [ the third curve radius R3 with a small steady error ] by enlarging 
weighting of the second curve radius R2. 



[Translation done,] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the system configuration view of the distance-between-two-cars control unit with 
which the advance way presumption equipment of this invention and precedence vehicle recognition 
equipment were applied. 

[Drawing 2] It is a flowchart for explaining the first operation gestalt. 

[Drawing 3] It is explanatory drawing for searching for the second curve radius R2 from a halt body. 
[Drawing 4] It is explanatory drawing for carrying out straight-line way conversion based on the third 
curve radius. 

[Drawing 5] It is explanatory drawing showing a self-lane probability map. 

[Drawing 6] It is a diagram showing the map function of a coefficient alpha used for a self-lane 

probability operation. 

[Drawing 71 It is a diagram showing the map function of a coefficient beta used for equalization 
processing of a curve radius. 
[Description of Notations] 

1 [ — Steering angle operation part, 14 / Yaw rate operation part, 16 / — The curve radius calculation 
section, 20 / — A control section, 22 / — A vehicle speed sensor, 24 / — A steering sensor, 26 / — Yaw 
rate sensor ] — Precedence automobile inspection appearance equipment, 10 — Vehicle speed operation 
part, 12 
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R 2 S5 v n t cd £ ft 5 * -etc tt«FH jfts 

ii5R2tW5rti:J:!9, 

[0 0 7 8] ii#©*tT«lfilc*5^r3t1T*S:lt 
Si-SS^f*. »— oitmMf;£#»<D^#-:/^ 10 
R lSrjlffiLJ;? i:t5i, ^r7!Jy^ 

[0 0 7 9] Sot, *»W^i*Ltf, iift^jfetTttffi 

[0080] m-<Dnfa&mm—<onMxm<D*>x7 L 20 

[0 0 8 1] ua»u ***»«J4!S=«>*-^*aR 

[0 0 8 2] BP*,, ^y/2 0 0-flB«Lfcftft*-e 

b**5»-©*-^ a l £ aR2©«frftft«r*#< Lfc. 
¥*9fls«3B«r«v\ »=0#-^*«R3«r*Ji>S. - 
fttt, 7 y 2 0 0 t« L t W(?)#><r ICjg Dfc? 30 

[0 0 8 3] 

Mfciol 

1 /R 3 = l/R 1X0 + 1/R 2 X (1 - j3) 

[0 0 8 4] in 7 -e^-r i 5 tc, fiSESi-ete 3 offi^^ 40 
@r 1 <^it«s^:^*^=^-^SR 3a>#tHa*^j 
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[0 0 8 5] lzti y SISgi-cti/3<DfiS^/h$< 4otV^ 

[0 0 8 6] gJUbJ: 9 % *H«S«l»^i3tt SiifirK*^ 
[0 0 8 7] IP^, S4cH£*PQ«£0Kl0^d s i&^ 

[0 0 8 8] rrog*, i*Miito**ftfc<o^#iE 

*WrrS4Wttfc53&s* (OX— ^Rl^ft 

< 1"£ r <>: J: 9 jfcfftt: «fc < 
R 3 £r*ft-C# 5 OT% jfc?T*M0>¥iJ»r <Dmtl&'Pt£ < 

[0089] ^fc. &m*tm*mfrt<Dym&^m 
^*»«*^/hSft»=o*-^^R3^iicai3&sprffi 

im 1 ] ^M^itSKtS^KBXt/ifefTSBKSIB* 5 

[13] ffib«J*^fe»-^*-^SR2Sr*«)Sfc 
III 4] * = 0*-^^^X-5*ilDt»K«»i-Sfcae> 
IB 5] S«W*^y^Sr*tR»B-efc*. 

[16] g *»«*St*l::/B^ <o;ft£{&3£ a CD^ 3/ ^ 

[Em ^-y^^¥^^^ffi^bn^#^j3^ 

l-fttT*»U3S«. 10 

^3195, 14-3-1/-FRKS, 16-^-^1 
tiBSfl. 2 0-fM«l», 2 2-*jSir^*. 24-7r7 



(8) 4$K 2001-328451 



[Hll] [H3] 




I 1 1 »- tmz f n] 

0 2D 40 60 90 100 120 



(9) 



2001-328451 



[H2] 



( START ) 



mm • Aflctta 



I 



i 



or 3-U- S-b>-* 



S100 
S200 

S300 




S500 



S600 



mmwmm 



S700 



S800 



S900 



( RETURN ) 



[ffiUJB] JFfifcl 3^7^ 2 5 0 (2 0 0 1. 7. 2 
5) 

[ftiiEl] 
[*tjE*tSt*g£] 
[*tiEa**Jga£] 0 0 5 8 

[0 0 5 8] 

[§5:4] R2= (Z-Zo) XVZ. 0 /V2Lo 



[#J£}ijE2] 

[MiE*f*JSai&] 0 0 6 2 

[0 0 6 2] 
[8*6] 

R2 = 2XR2aXR2b/ (R 2 a +R 2 b) 



I^iilE3] 



4#HS 2001-328451 

[*tjE#*«B*] 0 0 6 4 

[M3E*»] 

MfjEl*i*l 

[0 0 6 4] 

[^7] Xx^Xo- (Z 0 XZo/2Rl) 

Z i <-z 0 

Wx<-Wo 



(10) 



(51) Int. CI. 7 

B 6 0 R 21/00 



6 2 4 
6 2 6 



F 0 2 D 29/02 
G 0 1 S 17/93 



3 0 1 



F^ — 3D044 AA25 AA31 AC00 AC26 AC31 

AC55 AC56 AC59 AE03 AE15 

AE19 AE21 
3G093 DA06 DBOO DB05 DB16 DB18 

EA09 EB03 EB04 FA03 FA10 
5J084 AA02 AA04 AA05 AA07 AB01 

AC02 BA03 CA31 EA22 EA29 



F I 

B 6 0 R 21/00 



F 0 2 D 29/02 
GO 1 S 17/88 



f^n-y (#%) 



6 2 4 Z 
6 2 6 B 
6 2 6 F 
3 0 1 D 
A 



